Ossification. The outstanding defect in mineral metabolism lay in the poor ossification. Active rickets was present and osteoporosis had reached such a degree that both ulnae and fibulae-the more FIG. 1.-Photograph of patient with normal boy of same age (8 yr.) . Note the protuberant abdomen and wasted buttocks.
slender long bones-showed symmetrical fractures. It was noteworthy that even when first seen callus had begun to form. The blood calcium, also, was normal (10 1 mgm. per cent.), no doubt in response to the vitamin therapy which had already been in progress for a week or more prior to the chemical investigations.
Blood phosphorus, on the other hand, was still markedly deficient, and the picture presented was strikingly that of low phosphorus rickets (Gestenberger). normal. At the same time the blood phosphorus rose to 6-4 mgm. per cent.-an unusually high figure. Estimation of the blood sugar no longer showed a flat curve but a more normal rise of 30 mgm. per cent. (see fig. 4 (b) ).
Further metabolic studies. On the grounds of a normal fat content of the faeces criticism might be raised as to the diagnosis. In every other way the case was typical of coeliac disease and we know of no other disorder in which a large abdomen, wasted buttocks, unhealthy stools, rickets and infantilism, are associated. 4. tion of 25 gm. of glucose by the mouth, the usual standard employed in the test at that age, but even after doses as high as 50 and 100 gm. It was only when 250 gm. was administered-an extraordinary dose-that a reasonable rise in the blood sugar was observed (to 225 mgm. per cent.) ( fig. 4 (e) ). There was no glycosuria.
Experiments were undertaken to ascertain whether the flat blood sugar curves were due to faulty carbohydrate assimilation. An ordinary diet was given to which was added 100 gm. of glucose daily for three days. After a suitable period the experiment was repeated using 250 gm. of glucose. The passage through the intestines was followed in each case by a marker (charcoal) Discussion.
In discussing the aetiology of coeliac disease, emphasis in the past has been laid on errors of fat metabolism, the essential fault lying in a defect in fat absorption. According to Morris and Macrae' there is in health an unlimited absorptive power for fat. In patients with coeliac disease, on the other hand, though there is a rise in absorptive power with a rise in fat intake, this is limited, so that on a high fat diet excess appears in the stools.
In the present case the fat content of the faeces did not increase, though the fat in the diet was raised from 13 gm. to 78 gm. So for this rise, absorptive power increased normally.
It has been suggested by Moncrieff and Payne2 that the blood fat is abnormally high in coeliac disease and that the excess in the stools represents an overflow, much in the same way as glycosuria is an overflow of the blood sugar. This attractive theory has not met with general acceptance. Up to the present, no one has paid great attention to abnormalities in carbohydrate metabolism in regard to the aetiology of the disease. Nevertheless, flat blood sugar curves are well recognized3 ' So constant is this phenomenon that Morris and Macrae state that ' the low blood sugar curve seems to be pathognomonic of the active stage of coeliac disease. ' There are two obvious ways of interpreting this flat blood sugar curve. It may either be due to an increased glycogenic function of the liver, or to a defective absorption from the intestine. Hepatic function as far as carbohydrate is concerned has been found normal' and there are objections to the theory of a defective intestinal absorption. These have been raised by Thaysen and Norgaard5 on the grounds that (1) the blood sugar curve remains low after intravenous injections of glucose, (2) the respiratory quotient rises to unity after dextrose injection, and (3) the R.Q. is higher on a carbohydrate diet than on a mixed one. They conclude that the error must be one of metabolism of glucose, not assimilation, and endeavour to explain this on the basis of an endocrine dysfunction.
We realize that the absorption theory has many supporters, in particular Macrae and Morris, but our experience with the present case does not bear this out. The power of alimentary assimilation appeared to be unimpaired; yet the blood sugar curve did not show the normal rise and remained flat even after the injection and satisfactory absorption of quite large quantities of glucose. The beneficial influence of insulin both on the blood-sugar curve and the patient's general condition seem to lend strong support to an endocrine disorder in coeliac disease.
There is as yet insufficient evidence to implicate any particular endocrine gland, although the pancreas has always been under suspicion. Poynton and Cole6 have described an isolated instance of coeliac disease with glycosuria. There, however, the pancreatic dysfunction led to an upset of carbohydrate metabolism quite opposite to that observed in our case. 
